India is in the list of fastest growing countries of the world. India's energy needs are also increasing due to population and industrial growth for improving quality of living style. In India, coal is major input infrastructure industries for example Power plants, Steel plants and Cement industries. India's 52% of primary energy is coal dependent 1 . 66% of India's power generation depends upon coal production 1
INTRoDUCTIoN
India is in the list of fastest growing countries of the world. India's energy needs are also increasing due to population and industrial growth for improving quality of living style. In India, coal is major input infrastructure industries for example Power plants, Steel . Thus, the particulate Matter has significant effect on the air quality and requires impact assessment. The present study was carried out with the objective to measure the ambient air quality of the study area with reference to particulate matter.
Location of the Study Area
The focused study area is in the western part of the Jharia coalfield is named as Cluster XV group of mines of BCCL consists of four mines, .
The sampling location A-1 and A-2 was in the core zone of mining activities. It has been selected to assess baseline environmental status due to mining activities to access the pollution level due to mining activities in the cluster. The sampling
Fig. 1: Geographical Map of Jharia Coalfield
location A-3 was about 2.5 Km North direction of the cluster to measure the pollutant level due to the mining and allied activities. Sampling location A-4 was about 3 Km towards Northwest direction of the cluster to measure the effects of pollutants with respect to the cluster activities. Sampling location A-5 was about 3.5 Km towards Northeast direction of the cluster to measure the effects of pollutants with respect to the cluster activities. The sampling location A-6 was about 5 Km towards Southeast direction of the cluster to measure the effects of pollutants.
Experimental Methodology
A meteorology station was fixed near the core zone on the roof of a house at Gaslitand Village, which represents the micrometeorological status of the cluster. In the study period, hourly reading of temperature, humidity, cloud cover, atmospheric pressure, wind velocity, wind direction, and rainfall data were noted.Ambient air samples were collected for pre monsoon period from 
Suspended Particulate Matter (SPM)
S a m p l i n g fo r e s t i m a t i o n o f S P M concentration was performed with the help of Respirable Dust Sampler (RDS). The coarse particles were collected and weighted. The SPM concentrations were calculated from the mass of Suspended particulate Matter (SPM) and total air sample volume.
Respirable Particulate Matter (PM 10 )
The RDS sampler consisting of cyclone separator was used for measuring particles larger than 10 micro meter diameter in the ambient air of the cluster. Air sample passing through the separator were drawn at a known rate through pre-weighed glass fibre sheets of dimension 20 cm x 25 cm. The RPM concentrations were measured from the average air flow rate, sampling time period and mass of particulate matter collected over the filter paper.
Particulate Matter (PM 2.5 )
PM 2.5 is determined as per USEPA (United State Environment Protection Agency) guidelines with the help of Fine Dust Sampler. Ambient air is allowed to pass through assembly having a fresh 37 mm diameter filter paper. Particulate matter of size <2.5 microns is deposited on 46.2 mm dia. PTFE filter. The difference of final weight and initial weight of filter paper gives the weight of particulate matter of size <2.5 microns. The concentration of PM 2.5 is computed as the weight of dust deposited on the filter divided by volume of the air sample passed.
Sulphur Dioxide (So 2 )
Sampling of ambient air for measuring the gaseous pollutants were done with a Multi gas Sampler, by the use of the vacuum created by the Respirable Dust Sampler (RDS) for taking the air sample passing through the impingers. For Sulphur dioxide (SO 2 ), air was drawn at a measured rate of 400 to 500 ml/min through the solution of potassium tetra chloro mercuratke. After the sampling completed, the absorbing reagent used was treated with dilute solutions of sulfamic acid, para-rosaniline hydrochloride and formaldehyde. The absorbance of the para-rosaniline methyl sulphonic acid was noted down at the wavelength of light 560 Fig. 2 oxides of Nitrogen (Nox) Air sample was taken at a known rate of about 200 ml/minute through an orifice-tipped impinger consisting of solutions of sodium hydroxide and sodium arsenite. When sampling was completed the aliquot of the used absorbing solution was treated with solutions of Hydrogen para oxide (H 2 O 2 ), NEDA and sulphanilamide. The nitrite ion present was calculated by measuring the absorbance of the solution at wavelength of light 540 nm with the help of spectrophotometer. The concentrations of NOx were calculated from the total nitrite ion present, overall efficiency and the volume of air sample taken.
Respirable dust sampler is operated at an average flow rate of 1.1-1.2 m They are computed as per standard methods after determining the weights of Whatman GF/A filter paper before after sampling in electronic balance. First initial weight of filter paper is taken and then installed in the sampler. The timer in the instrument was set on; sampling date, elapsed time meter reading, and initial flow rate were recorded. Final weight of filter paper was taken and ambient concentration of particulate matter was taken.
After the completion of the collection of Air samples as the weight of PM 10 & PM 2.5 collected on filter paper (PTFE membrane filter) were calculated by using Gravimetric method.
RESULTS AND DISCUSSIoNS

Suspended Particulate Matter (SPM)
The SPM concentration was ranging from minimum 158 µg/m 3 at A-3 to maximum 370 µg/m 3 at A-1. The average concentration was ranging from 175 to 312 µg/m 3 on A-3 and A-1 respectively (Fig:  3) . With comparison to the standards for coal mines (MoEF) environment (protection) amendment rules -2000 for Jharia Coal field (700 µg/m 3 for 24 hrs. samplings) the SPM concentration was within the limit 9 . It may due to Underground mines as there are lesser activities involved in the UG mining process compared to opencast mining and implementation of Master plan for Jharia coalfields for environmental management 10 .
Respirable Particulate Matter (PM 10 )
The PM 10 concentration was ranging from minimum 81 µg/m 3 at A-3 to maximum 100 µg/m 3 at A-1. The average concentration was ranging from 85 to 93 µg/m 3 on A-3 and A-1 respectively (Fig: 3) . With comparison to the National Ambient Quality Standards (NAAQS) for India (As per CPCB, 2009) (100 µg/m 3 for 24 hrs. weighted average samplings) the PM 10 concentration was within the limit 15 . It may due to Underground mines as there are lesser activities involved in the UG mining process compared to opencast mining and implementation of Master plan for Jharia coalfields for environmental management 10, 11 .
Particulate Matter (PM 2.5 )
The PM 2.5 concentration was ranging from minimum 46 µg/m 3 at A-3 to maximum 59 µg/m 3 at A-1. The average concentration was ranging from 48 to 53 µg/m 3 on A-3 and A-1 respectively (Fig: 3) . With comparison to the National Ambient Quality Standards (NAAQS) for India (As per CPCB, 2009) (60 µg/m 3 for 24 hrs. weighted average samplings) the PM 2.5 concentration was within the limit. It may due to Underground mines as there are lesser activities involved in the UG mining process compared to opencast mining and implementation of Master plan for Jharia coalfields for environmental management.
Sulphur Dioxide (So 2 )
The SO 2 concentration was ranging from minimum 15 µg/m 3 at A-3 to maximum 34 µg/m 3 at A-1. The average concentration was ranging from 21 to 27 µg/m 3 on A-3 and A-1 respectively (Fig: 3) . With comparison to the National Ambient Quality Standards (NAAQS) for India (As per CPCB, 2009) (80 µg/m 3 for 24 hrs. weighted average samplings) the SO 2 concentration was within the limit.
oxides of Nitrogen (No x )
The NO X concentration was ranging from minimum 21 µg/m 3 at A-3 to maximum 40 µg/m 3 at A-1. The average concentration was ranging from 27 to 34 µg/m 3 on A-5 and A-2 respectively (Fig: 3) . With comparison to the National Ambient Quality Standards (NAAQS) for India (As per CPCB, 2009) (80 µg/m 3 for 24 hrs. weighted average samplings) the NO X concentration was within the limit.
CoNCLUSIoN
The pollution in coal mining areas are considered due to the fugitive emission of particulate matters and gases like methane (CH 4 ), sulfur dioxide (SO 2 ) and oxides of nitrogen (NO x ). Mining and its allied activities are the mainly important sources of above emissions. For mitigation measures of air pollution, some of the measures employed are continuous water spraying and sprinkling on the transportation and haul roads to control the dust generation and tree plantation around the mining areas.
Ambient air monitoring results have shown that the observe air quality were found within the limit prescribed by MoEF / CPCB. . It may due to Underground mines as there are pollution causing lesser activities involved in the UG mining process compared to opencast mining. Implementation of Master plan for Jharia coalfields for environmental management has also improve the air quality in the area 10, 13 . The coal mining and power plants (coal fired) are known to be pollution causing industry. However, with adequate pollution control and ecorestoration measures, sustainable coal mining is possible 11, 12, 13 . Dhanbad district was identified as one of the critically polluted areas in India, but now it has been excluded from the list by improvement in the environmental condition at present.
